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Title: USB OF OIL FROM EMU OR RHEA BIRDS AS TRANS -MEMBRANE 
CARRIERS FOR DELIVERY OF DRUGS, PEPTIDES AND VACCINES. 

Field of the Invention; 

This invention relates to use of oil from birds, particu- 
larly from the emu and rhea birds. Compositions containing the 
oil of the birds as carriers for therapeutic or immunogenic 
agents are disclosed. 
Background of the inve ntion: 

Use of oil from the emu bird for purposes of obtaining 
medicinal benefit has been known. U.S. Patent 5,472,713 
discloses use of emu oil for lowering cholesterol, triglycer- 
ides and low density lipoproteins, for increasing high density 
lipoproteins and for other medicinal purposes. The oil is 
administered parenterally , orally, rectally or topically to the 
mucosa. In the later instance, application is to the mucosa. 
The emu oil does not act as a carrier for other active agents. 

U.S. Patent 5,431,924 teaches use of emu oil as an anti- 
inflammatory agent. That patent teaches and claims a method 
of preparing a yellow extract of emu oil as an anti-inflammato- 
ry and relies on other agents to transport of the- oil across 
the dermis or mucous membranes. The emu oil extracts for anti- 
inflammatory purposes are prepared using organic solvents. 
As taught therein, it is necessary to prepare compositions for 
anti-inflammatory use by adding to the yellow emu oil obtained 
by the methods of '924 certain diluents to potentiate the anti- 
inflammatory activity of the emu oil and to act as transport 
agents. There is no suggestion therein that emu oil, in and 
of itself, acts as a transport agent for other active agents 
such as pharmaceuticals and vaccines. 
Summary of the invention: 

This invention provides a method for transdermal transpor- 
tation of proteins, peptides and other therapeutic agents. The 
method may also be used to facilitate transport across other 
animal membranes. 

A preferred method of preparing the oil for use in accord 
with the objectives of the invention comprises the steps of 1) 
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breaking up the tallow from the sebaceous gland; 2) rendering 
the tallow prepared in step 1 in the presence of steam at a 
temperature of about 140'F; 3) drawing off the oil rendered in 
step 2; 4) straining the product of step 3 to remove foreign 
and extraneous protein; and 5) removing the remaining water 
from the oil. 

Compositions of the invention are prepared by adding 
active agents such as peptides, proteins or other active 
therapeutic or disease-preventing agents to the emu oil. These 
compositions are then applied to the skin or other epithelial 
tissue, including the mucosa. 
Detailed description of the invention: 

It is the purposes of this invention to provide improved 
means for transdermal administration of active agents, 
including medicinals and vaccines, across the dermal barrier 
using oil obtained from the sebaceous glands of flightless rhea 
and emu birds. The method described herein is particularly 
useful for transport of peptides and proteins. By means of the 
invention it is possible to administer vaccines without use of 
sterile equipment or solutions. This benefit will be especial- 
ly appreciated by those responsible for administering antigens 
in countries where refrigeration and sterile materials and 
equipment are not readily available. The methods of the 
invention make it possible to vaccinate populations without 
needles and to administer prophylactic or therapeutic proteins, 
peptides and other active agents without breaking the skin. 
The use of the oil also facilitates transport across cell 
membranes. 

The methods of the invention are of special value for use 
in administration of lipophilic compounds such as steroids 
which may be detoxified in the liver. For example, testoster- 
one can be less toxic when administered in a manner that by- 
passes the liver. Other active agents such as analgesics, 
antihistamines, anesthetics, lipophilic antimicrobials, anti- 
inflammatory agents, anti-cancer agents, oil-soluble vitamins, 
etc. may be administered by the methods of the invention. 
Materials and Methods: 
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Preparation of the oil: 

A preparation of oil from the rhea bird was made- Adipose 
tissue from the sebaceous gland from the bird was ground in a 
meat grinder to break down the tallow and allow larger surface 
areas. The ground tallow was then rendered in a steam kettle 
at a temperature of 14 0 'F, The oil was drawn off as it was 
rendered from the adipose tissue. 

When most of the oil had been rendered from the tissue, 
the oil was strained in a 10 micron filter using a vacuum pump. 
(The oil was maintained at 140°F during this process.) After 
the oil had been strained and all foreign and extraneous 
protein removed, the oil was again heated to 140 °F. The oil 
was maintained at that temperature until all water had 
evaporated from the oil. (Approximately six hours was 
required.) The oil so obtained was strained again by the 
method described above. The oil was then placed in glass 
containers and vacuum sealed using a pressure cooker at 15 
pounds pressure for 2 0 minutes. 

Using the procedure described above results in oil 
containing all of the desired constituents while avoiding 
oxidation that might occur when the oil is processed at higher 
temperatures. No other materials such as alcohol, carotenoids 
or other foreign components were added. Emu oil may be 
prepared in the same manner for purposes of this invention. 

It is known that rhea and emu oils contain a number of 
different fatty acid chains. U.S. Patent 5,431,924 to Ghosh, 
et al. teaches emu oil made by fractionating the oil with 
hexane using a florisil column, eluting the column with hexane, 
dichloromethane and methanol and separating a biologically 
active yellow colored component from the oil to obtain a yellow 
residue. It is obvious that the method of preparing emu oil 
as taught herein is far simpler than that of Ghosh, et al, 
use of oil as a carrier: 

In order to test the invention, antigens were mixed with 
the oil obtained by the methods described above. The oil was 
then applied to a clean-shaven patch of skin of mice. During 
testing, 30 to 50 Ml of oil was used for each administration. 
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However, amounts of oil used for administration in accord with 
the teaching of the invention may vary depending on the agent 
to be administered. It is expected that the amount used will 
usually be in amount of 1 to 1000 Ml per dose. The method was 
tested using agents of varying molecular weights (<2000 daltons 
to >60,000 daltons) and using both naturally-occurring and 
recombinant proteins. 

Because it is easy to test response to antigens, antigenic 
proteins were administered and the level of antibody production 
evaluated. The test animals were pre-bled and tested to assure 
that the animal had no antibodies against the immunogen to be 
administered in the compositions. 

For controls, the antigenic materials were mixed with 
water and rubbed on the control mice. 

# mice protein Wt. (daltons) Oil # applica 

* * tions 

6.0 jug conotoxin Gl 1760 30 Ml 1 

3.0 Mg " 50 Ml 2 

3.0 Mg Frag. C * 30,000 30 ul 1 

3.0 Mg Frag. C * 30,000 30 Ml 2 

10 5.0 Mg Staph. En. B 28,000 30 Ml 2 

12 5.0 Mg Ricin A 31,000 50 Ml 2 

6 3.0 Mg Ricin A-B 60,000 30 Ml 2 

Recombinant botulinum neurotoxin A, "c" fragment. 
Staphylococcal enterotoxin B 

In each instance, 6 control animals were treated with the 
same proteins administered to the skin in water. In no 
instance did the controls show production of antibodies raised 
in response to the immunogen administered. 

All animals treated in the manner described showed 
antibody titer of at least 10 2 to the antigen administered when 
the antigen was administered in the bird oil. (See table 
above. ) 

The administration of other active agents such as steroids 
and other anti-inflammatory agents, antihistamines, therapeutic 
and protective peptides using methods of the invention will 
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provide means of avoiding the breaking of the skin during 
administration . 

The following exemplify the invention and are not meant 
to operate as limitations on the invention. 

An anti-allergic composition is prepared using 1 ml of 
oil prepared by the method described above having added thereto 
5 mg dexamethasone. The resulting composition is administered 
by application to the skin. 

A nine amino acid sequence known as delta sleep inducing 
peptide (DSIP) of the structure Trp-Ala-Gly-Gly-Asp-Ala-Ser- 
Gly-Glu is formulated by adding D50 pi DSIP to 100 pi emu oil 
prepared in accord with the teachings above. 

Many other peptides could be formulated in a similar 
manner. Such peptides include splenopentin (SP-5) having the 
structure Arg-Lys-Glu-Val-Tyr. This peptide is effective for 
inducing T-cell differentiation and for modulation of neuromus- 
cular transmission. rProc Natl. Acad. Sci. USA 81: 2847-2847 
(1984)) Others include vasoactive intestinal peptide (VIP) or 
biotinyl-VIP from human, porcin, chick, rat, or others, having 
the sequence His-Ser-Asp-Ala-Val-Phe-Thr-Asp-Asn-Tyr-Thr-Arg- 
Leu-Arg-Lys-Gln-Met-Ala-Val-Lys-Tyr-Leu-Asn-Ser-Ile-Leu-Asn-NH 2 
for prevention of cell death caused by human immunodeficiency 
virus mature 33 5: 639-642 (1984)) and for pharmacological 
treatment of tissues involving neuromuscular transmission 
f Arch. int- Pharmac odvn 305. 14-24 (1990)). 
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What we claim is: 



1. 



A method of preparing oil from the emu or rhea bird 
comprising the steps of: 

1) breaking up the tallow from the sebaceous gland; 

2) rendering the tallow prepared in step 1 in the pres- 
ence of steam at a temperature of about 14 0 °F; 

3) drawing off the oil rendered in step 2) ; 

4) straining the product of step 3 to remove foreign and 
extraneous protein; and 

5) removing the remaining water from the oil. 

A composition of matter comprising a physiologically 
active agent containing as the primary carrier oil from 
an emu or rhea bird. 

A composition of claim 2 wherein the oil is from a rhea 
bird. 

A composition of claim 2 wherein the physiologically 
active agent is a protein. 

5. A composition of claim 2 wherein the physiologically 
active agent is a recombinant protein. 

6. A composition of claim 2 wherein the physiologically 
active agent is an immunogen. 
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7. A composition of claim 6 wherein the immunogen is a 
peptide. 

8. A composition of claim 2 wherein the active agent is a 
peptide. 

9. A composition of claim 2 wherein the active agent is a 
steroid. 

10. A composition of claim 2 wherein the active agent is a 
neuropeptide. 

11. A method of formulating a active agent chosen from a 
pharmaceutical or an immunogen comprising adding said 
pharmaceutical or immunogen to oil from an emu or rhea 
bird. 

12. A method of claim 11 wherein said oil has been prepared 
in such a manner that oxidation of said oil has been 
essentially avoided. 

13. A method of claim 11 wherein the active agent is a 
peptide. 



14. A method of claim 13 wherein the peptide is an immunogen. 
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